All hydraulic and lubricating oils are formulated with oxidation inhibiting additives. When oxidation-inhibiting additives are depleted, oil oxidation progresses, TAN raises and varnish is produced. In order to know depletion of oil oxidation inhibitors, RBOT [1] and voltammetric analysis [2] have been used. However these analyses did not tell us how much top-up of new oil is needed or sufficient. This paper demonstrates a simple method to know how much top-up is sufficient to use the oil without having varnish problems.
EXPERIMENTAL AND RESULTS
Used oils were thoroughly cleaned by electrostatic oil cleaners to the extent that the membrane patches, through which the oils were filtered, became white. These oil samples were divided into two groups. No new oil was added to the oils of the first group but 10%, 20%, 30% and 40% new oil of the same brands were added to the oils of the second group. These oil samples were kept in plastic bottles in a room at room temperature without exposing to sunlight. The oils of the first group were filtered with a 0.8 micron membrane filter 3, 5, 7, 10, 12 and 14 days after cleaning. The membrane patches of oils in which oxidation inhibitors were depleted, showed brown color in 3 to 7 days after cleaning, as shown in Fig. 1 . But the membrane patches of the oils, in which the oxidation inhibitor remained effective, stayed white for 7 to 14 days after cleaning, as shown in Fig. 2 .
The oils of the second group were filtered 7 and 14 days after cleaning. In the case that depletion of oxidation inhibitors was not excessive, the membrane patch of oils maintained white in 14 days with 10% top-up of new oil. One of the examples is shown in Fig. 3 .
However in the case that depletion of oxidation inhibitors was excessive, the membrane patch of oils showed yellow or brown in 7 or 14 days even with 40% top-up of new oil, although the oils were perfectly cleaned by electrostatic oil cleaners. One of the examples is shown in Fig. 4 . This fact indicates that these oils are not salvageable economically.
DISCUSSION
All the membrane patches remained white for a couple of days after oil cleaning. This suggests that oil insoluble fractions were almost completely removed from oils by oil cleaning. However yellow or brown colored materials appeared in 5 or 7 days. They were dissolved in toluene and identified to be oil oxidation products by IR analysis. This indicates that they were produced by chain reactions of free radicals in oils after oil cleaning. A series of tests show that the chain reactions stop, if effective amounts of oxidation inhibitors exist in oil. As some amount of oxidation inhibitors remain in the used oils, the top-up of new oil supplies the depleted part of the additives. 
SUMMARY This simple method can tell us how much

